The theoretical results are presented here in detail for the atomic device proposed earlier by the author.
I. INTRODUCTION II. ENERGY-TRAPPING MECHAMSM
In an earlier'I etter' the author has proposed an atomic device for trapping energy from continuous radiation. Only a brief introduction to the device and its working mechanism was given there. The purpose of this paper is to present a complete theoretical analysis of the device and to discuss its. possible applications.
The device consists of a three-level atomic gas' with two excited states. One of the excited states does not decay to the ground state through emission of radiation (we shall consider only singlephoton processes). The atomic gas is irradiated by continuous radiation in the presence of an external perturbing field' which couples the two excited states. The perturbation causes the atoms to be populated in both the upper states after absorbing the energy form the incident radiation.
These atoms at once start emitting radiation through a resonance-fluorescence process. 4 But, before this process is complete, the perturbation field is turned off, which leaves the atom with a finite probability of being ' states. This is further discussed in Sec. III. Since the total trapped energy is emitted in a very short time, the released pulse is expected to have huge power. This aspect along wii;h some df the possible applications is discussed in Sec. IV. j Here we want to find the probability of an atom being in the nondecaying excited state after absorbing the energy from the incident radiation in the presence of a short-lived coupling field. This is -achieved by solving the Schrodinger equation of motion for the system. Initially, the atom is considered to be 
in Eqs. (6)-(9), one obta, ins ihC (t) = Q H . , "", A. ", (t),
ibad, (t) = H;", , c,(t) exp[i(&u"-ur, ) 
where V"= (a~V(r)~b) .
In order to solve for the probability amplitudes, we Laplace transform Eqs. (17) -(20) . Using the initial condition that C,(0) = 1 and the other amplitudes are zero at t= 0, we get
Combining Eqs. (22) - (24) yields
where
. (24) where the 1'(s)'s represent the Laplace transforms of the new amplitudes defined in Eqs. (13) - (16) 
This expression is substituted in Eq. (21) which yields the following recurrence relation for 1'0(s): 
Similarly, for Y&g,(s), we obtain from Eqs. (23) and (32) Y 
In the present paper, we are mainly interested in the probability amplitudes at t-. These can be easily determined by using the final-value theorem" which yields b~",
The other probability amplitudes c,(t) and e"-,(t) vanish as t-~.
Now the probability P~o f the atom being in the excited state~b) at f~, after having absorbed the incident radiation, is obtained by summing the probability~b t;, (~)~over the frequency and polarization of the incident radiation. The integrals are evaluated by contour integration. The result is
x ( 1 -( V'/0'e)(1" + 2e) (3e + 2 y) ((I + 4e) [ (43) where a,(t), b,(t), and c""~(t) are the probability amplitudes in tl.e corresponding states.
The Schrodinger equation yields the following equations for the probability amplitudes.
i&a,(t) = Q a". , -» c»(t) exp[i ((u. -(u")t ] + V, ', b,(t) exp[i((u, -(u, ) A. "=a"exp[i ((u, -u O&"", b;0) 
[ 
Using the inverse Laplace transforms of the above Y(s)'s, one can determine the time-dependent amplitudes"However, since we are interested only in the frequency and angular distribution of the emitted radiation, we find the amplitudes at Thus, using again the final-value theorem, "
we obtain cg~(~) -(H, q~,bv, b/h' )P, ''.
x[(~g~bb+b2y)(~g~bb) I vbb/hl ] This result is the same as Eq. (27) The total emitted energy E per atom is obtained by summing the probability Icy"(&u)l' in Eq. (60) over frequency, direction, and polarization of the emitted photon:
where n is the density of the gas.
In the present problem, we have completely ignored the collision effects even though collision effects are quite prominent at moderate pressures. However, one can reduce the effects by reducing the pressure of the gas to a minimum and still "trap" a significant amount of energy. This will be further discussed in Sec. IV with some specific examples.
where + represents the average frequency of the photon. The summation over k in Eq. (61) is replaced by integrations over frequency~and the direction of emission. The integral over frequency is evaluated through contour integration.
In the presence of large numbers of atoms and in the absence of a quantization field (such as a magnetic field) the emitted radiation has equal probability in all directions. Thus the energy released by the atoms per unit volume per unit solid angle is given by where &u"and &u"are defined in Eq. (37). The other amplitudes vanish at t-~. (59) IV. DISCUSSION The variation of the probability Pb [Eq. (38)] with the decay constant e is shown in Fig. 1 
